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It is the purpose of this document to demonstrate to laboratories, using practical recommendations, ways to build a "hibrid" quality system that is clear and valid to GLP authorities and accreditation bodies.
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1.
INTRODUCTION
In the field of quality control and management in the laboratory, world wide accepted guides and standards exist: ISO Guide 25, part of the ISO 9000 series of standards, and the principles of Good Laboratory Practice (GLP).

These three systems are focussed on three different fields of activity and some are transformed to specialised standards for: 

   -
testing, inspection and calibration (EN 45001), 

   -
the production of goods or services in an industrial environment (ISO 9001-9003) and the 

   -
execution of safety studies required by law (GLP).

Recently, a study was completed which made a comparison between the criteria and instructions in these standards and guides. The European standard EN 45001, the ISO 9000 series, the Dutch standard NEN 3417 for research, and the OECD GLP requirements were considered in this report 
. The report showed that each of these systems has an existence in his own right, but at the same time the implication of several criteria appears to be very similar. In those cases where differences were encountered, most of them were found to originate from different interpretations and only to a small extent from fundamental differences in the criteria themselves.

Experiments in the laboratory can differ from unique, research like (R&D) projects to standardized tests. In all cases, laboratories are confronted with an ever increasing demand by sponsors to demonstrate their technical competence and their quality management system. Depending on the nature and application of the experiments, this can be accomplished by accreditation (EN 45001), certification (ISO 9000) or a Statement of Compliance (GLP). The first two are voluntary, the latter is based on law.

It is clear that laboratories are confronted, as described above, with different types of assignments from sponsors who expect that quality management systems are present. This situation applies especially to laboratories capable to carry out safety studies on chemicals and standard testing as well. In those cases, accreditation according to EN 45001 and compliance with GLP are relevant at the same time. It is in the interest of the laboratories and their sponsors that this situation does not result in conflicting requirements for quality management systems.

The Technical Committee on Quality Assurance of EUROLAB Europe, in cooperation with EURACHEM Europe, has established a working party to investigate the practical problems connected with the simultaneous implementation of quality management systems according to EN 45001 
 and OECD GLP requirements 
 and to produce a guidance document on problem areas. EURACHEM Europe gave a mandate to EURACHEM Netherlands Working Group 3 to accomplish this task.

The Joint Working Group has 14 members from 7 European countries. In this joint working group a drafting committee was formed that produced the first draft of this document.

A bottom-up strategy was followed to ensure that the conclusions and recommendations should reflect the ideas and visions from people involved with actual laboratory management. This document is based on the outcome of a questionnaire which was send to a group of more than 90 laboratories in western Europe. The selection of laboratories was made on recommendation made by the national EUROLAB representatives and based on supposed experience with both systems. Thirtyfour laboratories responded. Annex 1 contains a report on the questionnaire, including a graphical presentation of all responses.

The questionnaire was focussed on 10 major elements of laboratory management: facilities, materials, equipment, personnel, project management, raw data, archiving, methods/procedures, auditing, reports (topics 1-10). Additional questions focussed on general topics as so called "special procedures", "incompatible topics" and "missing topics". The respondents were asked to indicate for each topic whether the topic causes problems when combining accreditation according to EN 45001 and GLP, and, in case of problems, to give a brief description of the problem and how it was solved. 

This document elaborates on the following topics: materials (2), equipment (3), personnel (4), project management (5), archiving (7), methods/procedures (8), auditing (9) and reports (10). The answers to the questions "incompatible and missing topics" are reflected in the overall recommendations.

Because of the small number and the nature of the answers to the topics 1 and 6 (facilities and raw data), they were considered to be of minor importance for this docuement.

Each topic covered in the next section gives reference to the appropriate criteria in OECD GLP and EN 45001, an analysis of the reported reactions to the enquiry followed by recommendations. In such cases where criteria have the same intention, the recommendations are based on the accepted practices in Europe of the more demanding standard.

This document distinguishes between essential requirements that are particular to one of the two systems (for example the quality manual required by EN 45001) and criteria which occur in both systems. In the guidance section, attention is only paid to the second group. However, it may be clear that full implementation of all criteria is essential when competence has to be demonstrated according to one quality management system or the other.

2.
GUIDANCE SECTION
2.1
Materials (topic 2)







GLP 4.3; 6.1; 6.2












EN 45001 5.4.1

Questionnaire
Of the problems reported (9) the majority was concerned with the expiry date of chemicals. This problem originates from the GLP‑principles. Two other problems reported are typical EN 45001 problems, glassware and certificates of supplied goods and services. For accreditation bodies (e.g. EN 45001) the traceability to (inter)national standard units of reference is of major importance.   

1. Expiry date of chemicals. The most common problem encountered was the GLP‑requirement to have an expiry date for every reference substance or reagent used. Every container must be labelled with identification information, expiry date and storage instructions.  Additionally, GLP requires a full mass balance to be maintained for every test substance. The EN 45001 standard contains no such requirement.  

2. Glassware. In the accredited environment traceability to (inter)national standard units is of paramount importance. Only then analytical results are comparable between laboratories. When calibrated glassware is used the laboratory must ascertain that the calibration status meets the predefined requirements. This issue is not explicitly addressed in the GLP‑principles.  

3. Supplied goods. In an accredited environment all supplied goods that could interfere with the quality of the analytical results, should have established specifications. The supplier should prove that the specifications are met, e.g. by certificates. For a number of materials it is difficult to establish specifications or to find suppliers that provide certificates. In general both systems require that the supplied goods meet predefined specifications. The accreditation bodies however, pay more attention to this problem.  

Recommendations 

1. The most practical solution is to develop a policy for arriving at sensible expiry dates for every chemical used. To avoid unnecessary retesting of expired chemicals one should consider the chemical stability of the compound under storage conditions and the turnover time in relation to the amount purchased.  In some instances an expiry date seems overdone. Consider sodiumchloride, stable for eons. However, when an amount has been taken out of the container a large number of times, contamination could occur. Therefore, even for such a compound an expiry date should be listed. A procedure should be written how to label chemicals and solutions, what information should be on the label and how to arrive at that information.  The mass balance for test substances (often chemicals) is deemed critical in GLP. Some GLP‑inspectors extend this requirement to all reference materials used. The amount received from the supplier, the amount actually used, and the amount disposed off must all be recorded. When a compound is still under research special precautions must be taken to avoid health risks. Specific procedures have to be implemented to ensure the mass balance to the full extent.  

2. Using calibrated glassware often means reusing cleaned and dried glassware. The laboratory should investigate whether the cleaning and storage procedures do not invalidate the calibration status of the glassware involved. Simple weighing experiments can provide adequate information.   

3) Most important is of course the quality control of the analysis itself, e.g. using a blank (negative) control and a positive control to assure that all materials used did not interfere with the result produced. It is advisable to perform quality checks on chemicals that are critical to the analytical process (e.g. organic solvents). When possible and sensible (!) certificates should be asked for. When no assurance of quality can be given one should consider a different supplier. No certificate, however, can replace the responsibility of the laboratory to perform quality control on purchased incoming goods.

2.2
Equipment (topic 3)







GLP 4.1












EN 45001 5.3.3

Questionnaire
The information received from the participating laboratories (10) is mainly concerned with calibration (5) and maintenance (4). One laboratory reported difficulties in equipment that is not regularly part of the GLP‑equipment. Again, for accreditation bodies (e.g. EN 45001) the traceability to (inter)national standard units of reference is of major importance. Documentation of maintenance is considered important by both schemes.  

1. Calibration. The major difference between the two systems is the traceability to (inter)national standards as required by the accreditation bodies. As calibration is a very important part in the unbroken chain of comparative measurements that link a laboratory result to the (inter)national standard units much emphasis is placed on this part of the laboratory performance by the auditors that assess EN 45001 compliance.  2. Maintenance. Regular servicing and maintenance of the equipment gives confidence in the correct performance of the equipment. Both systems pay attention to the correct documentation in logbooks and other documents of the regular maintenance and trouble shooting.  

Recommendations 

1. Attention should be focused towards the documentation of calibration and quality control. This includes certificates for standards used, logbooks to document calibration status, troubleshooting and maintenance of the analytical equipment. Quality control charts and related documents provide evidence of the correct operation of the equipment during analyses. The use of Certified Reference Materials (CRM's) is advised to ensure traceability.  

2. In GLP, experiments are performed that often are of a unique nature (e.g. testing for lethal dose -LD50- in a large number of mice). Therefore the laboratory must be able to assure beforehand that the equipment used operates up to standard. Under accreditation the correct operation of the equipment is demonstrated by the calibration and quality control results of the analytical method. The equipment should be under permanent supervision. When some equipment is temporarily not used, it should be marked as such. In GLP it is sufficient to demonstrate (and document) the correct operation of the equipment at the time the measurements were performed. However, it is advised that documents related to the equipment (e.g. logbooks) should not be included in the (GLP) study files, but stored and archived separately. Equipment, in general, is used for more than one study. When equipment is used that is not normally used in the GLP‑environment nor is it part of any other quality assurance programme, evidence must be given of the correct operation. These tests should preferably be conducted before the actual "GLP measurements" are performed.

2.3
Personnel (topic 4)







GLP 2.1












EN 45001 5.4.1

Questionnaire
Of the 34 laboratories that completed the questionnaire nine indicated that they encountered problems for the topic personnel. This indicated that the majority reported no problems in fulfilling the requirements of both systems simultaneously. Three subjects from the questionnaire stand out when analysing the responses:

1. The role of the quality assurance officer. Laboratories indicate that, for GLP, this person has to be familiar with the research being conduc​ted, hence requiring a relatively high education when compared to accreditation.

2. Study director. GLP, in contrary to accreditation, requires the formal appointment of a study director.

3. Training records. Some remarks were made on the detail of records required on education and experience of personnel. However, no serious problems were mentio​ned here.

Recommendations

Documentation of responsibilities of all personnel is required in both systems. In GLP this is focussed on responsibilities in each study. For accreditation an overview of the organization of the laboratory is required in the quality manual. Indicating in this manual the responsibilities for GLP studies will satisfy both GLP authorities and accreditation require​ments.

Study director. In case a laboratory conducts standard tests for a GLP study the person who normally validates and authorises the test results may be appointed as the study director or, in case of subcontracting, as the principle investiga​tor responsible for the validity of the test results. As stated in the GLP consensus document "The application of the GLP principles to short-term studies" experience with the test methods may be a sufficient qualification to be study director.

Quality Assurance Personnel. Qualifications of the quality assurance officer in GLP are higher with respect to training than for the management representative who is responsible for the quality system as required in EN45001. This has mainly to do with the task of the quality assurance officer to carry out report and study audits, which requires a scientific background or at least familiarity with the applied methods. This inspection task is not explicitly required in accredited laboratories.

Since the quality assurance officer in GLP is required to be independent of the work inspected, this function can in most cases not be fulfil​led by the technical supervisors or the management of the laboratory. According to EN45001, the management representative is the person who is responsible for quality assurance and reports directly to the management. EN45001 does not formally require an independent quality assurance function. However, some national interpretations of the EN45001 do require an independent person for the management of quality assurance. This often means that an additional, qualified individual must be found to excercise the GLP function of quality assurance officer. The most efficient solution, whem implementing GLP in an accredited laboratory, is in many cases to have the qualifi​ca​tions of the management representative upgraded so that he or she can act as the official GLP quality assurance officer. One has to anticipate an increase in workload for this person because of the higher frequency of inspections required in GLP, especially for reports and studies.

Another solution for small laboratories is given in the GLP Consensus Document "Quality Assurance and GLP" which states that in case no indepen​dent quality assurance officer can be appointed, the quality assurance function can be provided by personnel from outside the test facility. For accreditation it suffices to convince the accreditation body that the laboratory employee designated as the management representative acts independently. 

When combining both systems it is best to adopt to the GLP requirements and have an independent quality assurance unit, when necessary from outside the laboratory.

Training records. Both systems require up to date records of training and experience of the personnel. For accreditation, recording of formal training is sufficient, while for GLP-compliance a more detailed documentation of all relevant working experience is required. This can be easily handled by introducing forms for the registration of working experience.

2.4
Project management (topic 5)
GLP 8.1


EN 45001 -

Questionnaire

Twenty out of 34 laboratories mentioned extra GLP requirements when carrying out accredited tests for GLP studies. The subjects most often mentioned were the strict rules and detail for the study protocol in GLP. This clearly indicates the differences between the study-based system of GLP and the test-based system of EN45001 accreditation. These two systems result in different operational procedures for quality assurance. 

Recommendations
For the GLP system, guidance on this subject has been provided in the Consensus Documents on "Short term studies" and on "GLP and Quality Assurance", which includes the conduct of standardized tests. 

Guidelines for study-based, facility-based and process-based inspections are given. It is acknowledged in these guides that not every single test will be inspected. If performing tests is interpreted as the "process" of frequently carrying out standard tests, this then allows for a system of quality assurance based on tests as is common in an accredited environ​ment. 

As for accreditation, the standard EN45001 does not mention the conduct of non-standard research projects and does, as a consequence, not give requirements for this type of work. There is one exception, in the Nether​lands, were a standard (NEN 3417) exists for laboratories that carry out research projects. In other European countries no such standard is availa​ble. The criteria in this standard for project (study) management with regard to the study director, study plan, archiving and report can be interpretated very much in the same way as the requirements of GLP. However, all GLP reports still need formal inspection by the quality assurance unit. In an accre​dited laboratory this can be interpreted as validation and authorisa​tion of test results by the laboratory management. GLP also requires a protocol for each study. For standard tests the sponsor or client usually fills in a form to request the conduct of a test. This form (in combination with the test description) could then be regarded as the "study protocol". 

In several other topics of the questionnaire the differences between a study-based and a test-based quality assurance system emerge. This difference is also referred to in the topics on archiving, auditing, reports and personnel (QA-personnel).

2.5
Archiving (topic 7)







GLP 10


EN 45001 5.4.4, 5.4.5

Questionnaire
Eighteen out of 34 laboratories mentioned problems with archiving when combining accreditation and GLP. This applies to raw data, staff records, study documents and samples. Four problems stand out from the responses to the questionnaire:

1. Retention time. The requirements of the OECD GLP and EN45001 differ with respect to retention time. One laboratory mentioned that their national authorities require a retention period of 30 years, which forces them to set up a separate archive for GLP studies. 

The storage of biological samples causes problems because of the extensive cooling and refrigeration facilities required. In most cases retention time is several months after completing the report.

2. Archive facilities. This causes a problem because of the long retention period required. An archiving facility needs special requirements as for example fire prevention measures. For biological specimen temperature control of the facility is required. Most laboratories experience problems with the continuously increasing amount of samples and documents. 

Some laboratories asked where responsibilities for archiving rest in the case of subcontracting parts of a study.

3. Access to the archives. GLP requires control​led access and registration of materials leaving and entering the archi​ve, also for the active archive were current studies are stored. GLP requires documentation of sample routing in the laboratory, including the transfer to and from the archive and the dismissal of samples. For small laboratories all these registrations cause problems.

4. Type of archive. GLP and EN45001 differ because GLP requires a study-based archive while EN45001 does not specify the type of archive.

Recommendations
1. Retention time .............

2. Lack of archive facilities may be solved in may ways. Documents can be transferred to micro-fiche or micro-film. This may not always be feasible since many authorities require hard copies to be archived. With respect to samples there is a possibility to return samples to the sponsor of the study, who takes the responsibility for archiving them. The same applies to subcontracting. In GLP the laboratory which subcontracts parts of studies always remains responsible for the overall conduct of the study, including archiving. 

Another solution is to have the sponsor of the study pay for extra archive facilities maintained by the laboratory. 

3. Practical solutions for registration of access and transfers to and from the archive can be found by evaluating the organisation of the laboratory. For GLP, strict rules for transferring materials to and from the archive and for access have to be kept operational. For large archives a computer system might be of advantage for this registration. However, standard forms and log files can fulfill the requirements. Access to the archives and to cooling and freezing facilities can be realized with controlled key-distribution. This restricted access often results in the setting up of a separate archive for GLP studies and samples.

4. With respect to the type of archive, test-based or study-based, the most practical choice is to store all test results also in a study-based system. This can also be accomplished by a study based archive where actual test results are not included in the study file but where there is a reference to another archive where test results are kept. Documents not related to studies can be archived separately.

In general, the requirements leave enough room for the laboratory to find creative, practical solutions for archiving, and still be in compliance with the requirements of both systems.

2.6
Methods/procedures (topic 8)
GLP 7


EN 45001 5.4.1

Questionnaire

Fourteen laboratories reported problems with methods and procedures. GLP requires standard operating procedures (SOP's) to be documented. EN45001 requires a quality manual. Procedures should be validated, which can be difficult when reference materials and standards are not available. SOP's from a GLP system seem not always to be suited for EN45001 based systems. Several laboratories have to carry out tests according to existing ISO and EN standards. One laboratory reports that the GLP authorities did not accept EN45001 based procedures for GLP compliance. For compliance with both systems, methods and procedures have to be revised more often. The answers to the questionnaire give the impressi​on that the requirements of EN45001 are experienced to be more demanding than those in GLP.

Recommendations
Documentation in an accredited laboratory usually consists of a quality manual and process based descriptions of the test methods. SOP's in GLP are usually descriptions of procedures at a purely operational level. In this way the description of an accredited test method may in GLP consist of a number of independent SOP's.

In an environment were compliance with both sets of requirements is desired, it is most practical to use as much as possible SOP's as defined in GLP and combine them with a quality manual which is in that case the "entrance" to all the other documents of the quality system. The quality manual can refer to SOP's. 

Procedures for equipment can be easily standardized. The actual methods used in a study can be described in instructions or in existing standards. Despite the fact that in one country authorities had a different opinion, it can be stated in general that it is acceptable to use one quality documentation system that complies with both GLP and EN45001. 

Documentation of the quality system can be handled in two ways:

1.
When implementing accreditation in a laboraotry compliant with GLP one should write a quality manual that refers to the existing SOP's. The more general SOP's may be incorporated into the quality manual.

2.
When implementing GLP in an accredited laboratory, one can start from the existing quality manual and the underlying procedures and instructions and simply add the additional requirements of GLP. This assumes that the existing instructions and procedures are accepted as they are by the GLP authorities.

2.7
Auditing (topic 9)
GLP 2.1, 2.2


EN 45001 5.4.2

Questionnaire

Twenty laboratories reported some difficulties on this topic, when OECD-GLP rules should be applied in an EN 45001 environment or vice versa. Problems seem to arise mainly from the fact that in GLP the studies (projects) as such are audited and under EN 45001 the quality system is subject. In the first case, emphasis is laid on inspection of specific procedures related to critical phases in a specified study, leading to much effort in inspections. In the second case auditing is much more general and related to time intervals. 

Moreover, the final report of the study should be inspected in GLP, while according to EN 45001 the equivalent, laboratory results, normally are not subject to auditing as such, but are authorised by the laboratroy management. Finally, GLP stresses the point that the position of the auditors ("quality assurance officers") in the organisation should be strictly independent from the studies, which results in a rather staff-like position of quality assurance officers, who must have inside knowledge of the studies te be audited.

(Some laboratories report lack of models for inspection????).

Recommendations
To solve problems, inspections should be divided in categories which are common or specific to either GLP or EN 45001.

Common inspections
First, GLP and EN 45001 both request inspection of standard operating procedures for test/research methods and for the use and maintenance of facilities, equipment and materials. This should be organized systematically on a more or less fixed time base. Examples are the performance and maintenance of (analytical) instruments, non analytical equipment, chemicals, standards and reference materials (not: test substances). In practice, the GLP concept of inspection of critical phases of experiments can be very usefull in the implementation of EN 45001.

Specific inspections
Some inspections are supplemental to the common type and should in general only be applied when neccessary. EN 45001 requests inspections that give information on the performance of the quality management system in order to sustain improvement. This type of inspection is not conflicting with GLP, instead, should be considered to be beneficiary. Examples are: analysis of complaints (external, internal) and analysis of records on incidents which influenced normal practice.

GLP requests inspections on SOP's which are critical to a specific study, in some cases such SOP's can be very unique which leads to inspections with an incidental nature. This type of inspection as such is not conflicting with EN 45001, as long as such inspections are only activated when neccessary.

The conclusion is that inspection of procedures can be carried out in such a way, that GLP and EN 45001 can be maintained without serious practical problems.

In addition, GLP requires inspection of final reports by independent quality assurance personnel. This can be considered to be a unique feature of GLP, where the equivalent in EN 45001, validation of analytical results, is the responsibility of designated laboratory personnel. Moreover, the QA officers in an EN 45001 environment often have a position in the analytical laboratory, which means that QA under EN 45001 is not as independent from the analytical work as required by GLP. A solution to this might be that laboratories who want to combine GLP with EN 45001 concentrate all QA activities in a staff department or rely on external QA. It must be stressed that the competence of QA personnel should be rather high, as otherwise there might be a risk that problems arising from deficient reports would not be recognised.

2.8
Reports (topic 10)
GLP 9.1, 9.2


EN 45001 5.4.3

Questionnaire
Sixteen laboratories commented on this topic. Most comments were focussed on the fact that the nature of the reports is quite different in GLP and EN 45001. These differences concentrate on: topics to be covered, variability in lay-out, inclusion of a discussion of results and opinions, procedures for authorisation, amendments and quality assurance. Some laboratories mention problems with reports of repeating, short term studies (standard tests), which should be audited by an independent quality assurance officer. However, this should be considered to be a unilateral problem that must be solved by the GLP authorities.

Recommendations
According their nature, reports should be separated into the classes "certificates of analysis" (testing) and "reports on investigation" (studies conducted under GLP). Both classes should be validated "in house" by the appropriate personnel, involved with the generation of the results. This means: validation of primary analytical results by the technician(s), followed by validation of the applicability of the obtained results by designated competent personnel. This feature of EN 45001 is not clearly requested by GLP as such, but in fact can be considered to be beneficial to the general analytical procedure in the laboratory and should be introduced anyway in either case.

The signing of the report by the study director (GLP) or the person who reports to the sponsor of the test (EN 45001) can be considered to be equivalent to each other: both employees are responsible for the study/test work to be reported. The procedures that describe lay-out, registration and archiving might be different.

Additional, independent inspection and the statement of the quality assurance officer on final reports should be confined to studies under GLP. This means that reports from standard tests under EN 45001, which does not require extensive inspection on completeness of each certificate with respect to raw data, calculations and conclusions, should not be subjected to additional inspections.

3.

RECOMMENDATIONS AND CONCLUSIONS
Quality assurance in laboratories is covered on a world level by appropriate standards, on national levels by inspections, based on criteria as laid down in standards and on the level laboratory by implementation of criteria in standards. As demonstrated in several publications, the implication of criteria belonging to OECD GLP or accreditation according EN 45001 in several cases is the same.

It is recommended that laboratories that seek compliance to OECD GLP and accreditation according EN 45001, should build a uniform system that covers both.

Based on a thorough investigation of reported possibilities and suggestions from laboratories dealing with this matter in practice, this document shows that such a uniform system is achievable.

By doing so, it may also facilitate the road that leads to a simultaneous and uniform inspection within the framework of accreditation and GLP. Such a joint inspection is strongly favoured by the laboratory community.

     �  *	Quality Assurance in Analytical Chemical Laboratories. A comparison of current standards in the Netherlands. EURACHEM September 1993. (report)


        *	Also to be published in "Trends in Analytical Chemistry": Van 't Klooster H.A. et al. Quality Assurance in Analytical Chemical Laboratories. Towards harmonization and integration of current standards.


     �	European standard EN 45001: General Criteria for the Operation of Testing Laboratories (november 1989)


     �	Final Report of the OECD Expert Group on Good Laboratory Practice (ISBN 92-64-12367-9)
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